Perovskite-type oxides have been the subjects of extensive investigations because of their wide variety of physical properties such as piezoelectricity and ferroelectricity. Barium titanate doped with Ca and Zr (BCZT) [1] can be considered a pseudo cubic perovskite-type oxide (PDF card # 31-0174). This compound was prepared by using a modified Pechini method [2] . Rietveld refinements ( Fig. 1-a) for the X-ray diffraction results suggest that the material crystallize in the tetragonal symmetry for the sample obtained at 700 o C for 1 h. Fig. 1-b and 1-c show TEM bright field micrograph for the powders heated at 700 o C and the corresponding histogram to determine the particle size distribution center at approximately 30 nm. This work shows the structural, chemical and the local piezoelectric characterization for BCZT nanoparticles by X-ray diffraction (XRD), UV-Vis spectroscopy, low loss region (0 -40 eV) electron energy spectroscopy (EELS) based on scanning transmission electron microscopy (STEM) and piezo-response force microscopy (PFM).
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The diffuse reflectance spectrum ( Fig. 2-a) were translated into the absorption spectra by the KubelkaMunk method (Fig. 2-b) . Through extrapolation of the (αhν) 1/2 data, the band gap energy of BCZT powders can be obtained to be about 3.13 eV. Fig. 2 -c shows valence excitation spectra of BCZT in an energy range from 0 to 40 eV. Energy resolution were 0.5 eV. Onset energy of this spectrum intensity is 3.13 eV (Fig. 2-d) . The onset energy correspond to excitation energy of electrons from the top of the valence band to the bottom of the conduction band, i.e., the band gap energy of BCZT. The energy obtained by EELS agrees well with our previous Uv-Vis experiment. This band gap energy in both cases may be related to the presence of intermediary energy levels within a band gap, which is associated to the degree of structure order-disorder on the lattice.
On the other hand, figure 3-a and 3-b show the switching domains respect before and after make the hysteresis loop in the region marked with a red circle. The green regions indicate the positive domains (polarization pointing towards bottom electrode). The purple regions depict the negative domains (polarization pointing towards top electrode). From the curve in Figure 3 -c, the value of local piezoelectric coefficient d33 for BCZT sample was determined around 8.25 pm V -1 ( Fig. 3-d) .
In summary, the low loss region of EELS analysis are in good agreement with Ultraviolet-Visible measurements supporting the argument associated to the degree of structure order-disorder on the lattice. The local piezo-response determined by PFM on the sample annealing at 700 o C suggest that the global pseudo-cubic structure is not compatible with these electrical response. In fact, this response suggest that could be arrangement of local tetragonal configurations. 
